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Abstract: A vibro ripper utilizes high-frequency vibration for rock fragmentation. This concept is different
from those used by other existing breakers. The gearbox-shank welded joint of a vibro ripper is a very
important part. Because it delivers the vibromotive force to the tooth, it is important to predict its soundness.
This study was conducted to predict the fatigue life under welding conditions. The shank materials were
Hardox-Hituf and AR400, and the filler metals were CSF-71T and CSF-81T. Fatigue tests were conducted
under each set of conditions. P-S-N curves are presented based on the statistical testing method recommended
by JSME-S002, and a comparison is made of the results under each set of conditions. The life was estimated
using a P-S-N curve.
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Table 1 Mechanical properties of base and filler metal

. O ys Ows | Elongation
Type Material (MPa) | (MPa) (%)
AR400 1,100 1,360 14.4
Base Hardox-
Hituf 950 980 16
) CSF-81T 620 658 28
Filler
CSF-71T 517 574 29

Table 2 Chemical compositions of base and filler metal

Type | Material C Mn | Ni Si Fe
AR400 | 0.20 | 1.60 | 2.0 | 0.50

Base _
Hﬁlr.do;‘ 028|075 | 0.1 | 043
1tu Bal.
Filler | CSF-81T | 0.05 | 125 | - | 058

CSF-71T | 0.05 | 1.30 | 0.95 | 0.40
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Fig. 2 Fatigue testing machine(EHF-10ED-40)
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Fig. 3 Tensile tests of cruciform fillet welding specimens
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Table 3 Basquin equations of all conditions
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Table 5 Fatigue limits of 50% probability of failure

Base Filler Fatigue limit(MPa)
CSF-81T 125.75
AR400
CSF-71T 95.78
CSF-81T 152.75
Hardox-hituf
CSF-71T 112.75

23 E vudt Ay 5d A AAolA
{2 F4£S CSFITE o] &S v 9=
CSE-71TH Y} ¢F 31~35% %ow & 2}
45 A3 u) Hardox-hituf®] ¥ 23%7} AR
4005t} °F 17~21% =T}

3= A A Q1Hardox-hitufe} §2F =4 CSF-81TS
AbEE 249 W2 E7) 10877 MPag® 7} =
o 7 e 23 Ql 5898 MPaS 7HA|&
AR4007} CSF-71TS AH&3gh =Kt ¢F 59% =

w® A7E T ¥ PSsNAEE Tlojuray
3 |35 AR AAVIFeRE F835H AL
|E F AS FoE A RHY

4. 2

2 ATE FIA s g vojuta g
| HEa 5AES gosidlen te
e AL =E3AY

() ARRERERe gk AFAIES et Az
of| ] AA4AE Hardox-hituf, 82342 CSF-8IT
S ARES W 7 = Aotk

() 7t AAMsE 21 J2EAES s 4

=k

S ¥}
o] AA4AE Hardox-hituf, 8242 CSF-8IT
S ARES o 7P e g2 =tk 7 A=
gk 9251 o S4S AAEHITh

(3) J27 5]
o] Walo] & JgFS W=t}

(4) P-SNALZE o]t AMIFHYH7} Aye I
W EE 10%, 0% =] G glo] & A
o] 2FAE YdTetal om, olF EYRE I

ol\
_}I_‘
rir
i
B~
2
=
O
ofo
B
et
b



~
R
N
to
o
r
oY
:|N:1
Fel
=z
o
ut,

£ 7|
BT AEAAANS @UBENG
dom FawYon oo gL

(References)

(1) Lee, J.H., Ih, J.G., Park, SH., Ha, T.G. and Lim,
JH., 2001, "Vibro-acoustic Design and Development
of a Low-noise Hydraulic Breaker," Journal of the
Korean Society for Noise and Vibration Engineering,
Vol. 11, No. 5, pp. 148~155.

(2) Park, G.B., Park, CH., Park, Y.S. and Choi, D.H.,
2011, “Optimal Design of Minimizing Weight of
Housing of Hydraulic Breaker,” Trans. Korean Soc.
Mech. Eng. A, Vol.35, No.2, pp. 207~212.

(3) Balasubramanian, V. and Guha, B., 1999,
“Influence of Weld Size Fatigue Crack Growth
Characteristics of Flux Cored are Welded Cruciform

. O‘I:{—ll/\l—

=
0.111'—0

o

. 71/21

[e] p=i

.

Joints,” Materials Science and Engineering: A, Vol.
265, Issues 1~2, pp.7~17.

(4) Lee, Y. B.,, 2012, “A Study on Characteristics of
Fatigue Life in LOP Cruciform Fillet Welding
Zone,” Journal of the Korean Institute of Gas, Vol
16, No. 3, pp.29~34.

(5) Chang, K. H. and Lee, C. H., 2007, “Residual
Stresses and Fracture Mechanics Analysis of a Crack
in Welds of High Strength Steels,” FEngineering
Fracture Mechanics, Vol. 74, Issue 6, pp. 980~994.

(6) JSME S002, 1994, "Standard Method Statistical
Ftigue Testing," Jouwrnal of the Japan Society of
Mechanical Engineers, pp. 10~42.

(7) Oh, K. K, Kim, J. H., Kim, Y. W,, Park, J. Y,,
Yang, G. S., Park, J. W. and Kim, S. H., 2014,
“Fatigue Characteristics on Welded Joint of Gear
Box-Shank in Vibro Ripper for Rock Crash,”
Journal of the Korean Society of Safety, Vol. 29,
No. 6, pp. 28~33.



